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[dr
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 of
 ra
mp
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W
e'
ve
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 a
 ra
m
p.
[dr
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s a
nc
ho
r]
W
e 
an
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or
 it
 to
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e 
ba
ck
gr
ou
nd
.
W
e 
pu
t a
 lit
tle
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 o
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it.
[dr
aw
s r
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he
el]
[dr
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s f
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t w
he
el]
[dr
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ar 
bo
dy
]
[dr
aw
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ar 
piv
ot]
At
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Ok.
[draws vertical and hoizontal
parts of ramp]
We begin with some
example.
[draws hypotonuse of ramp]
We've got a ramp.
[draws anchor]
We anchor it to the
background.
We put a little car on it.
[draws rear wheel]
[draws front wheel]
[draws car body]
[draw rear pivot]
Attach the
[draw front pivot]
wheels to the body of the car.
And then we expect the car
to roll down. 
Sp
ee
ch
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r S
ke
tc
h 
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t
Time Gap in Frames
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It'
s 
--
I'm
 s
up
po
se
d 
to
 d
ra
w 
a 
ca
r r
ol
lin
g 
do
wn
 a
n 
in
cli
ne
.
So
 fi
rs
t I
'll 
dr
aw
 th
e 
in
cli
ne
.
[pe
n d
ow
n t
o d
raw
 sl
op
e, 
dra
wi
ng
 le
ft v
ert
ica
l li
ne
]
[pe
n d
ow
n t
o d
raw
 sl
op
e h
yp
ote
nu
se
[dr
aw
ing
 bo
tto
m 
of 
slo
pe
]
It'
s 
ba
sic
al
ly 
a 
tri
an
gl
e,
a
n
d 
I w
ei
gh
t t
he
 tr
ia
ng
le
 to
 th
e 
su
rfa
ce
 s
o 
it 
do
es
n't
 <
ah
h>
 fa
ll.
[dr
aw
ing
 an
ch
or,
 to
p l
eft
 to
 bo
tto
m 
rig
ht 
lin
e]
[dr
aw
ing
 to
p r
igh
t to
 lo
we
r le
ft a
nc
ho
r li
ne
]
[do
wn
wa
rd 
lin
e f
or 
gra
vit
y]
W
e 
ha
ve
 th
e 
fo
rc
e 
of
 g
ra
vit
y 
po
in
tin
g 
do
wn
wa
rd
.
[dr
aw
 ar
row
he
ad
]
O
k,
 n
ow
 I'l
l s
ta
rt 
by
 d
ra
wi
ng
 th
e 
ca
r.
[dr
aw
s c
ar 
bo
dy
]
I'll
 d
ra
w 
th
e 
bo
dy
 o
f t
he
 c
ar
.
An
d 
th
en
 I'
ll d
ra
w
[dr
aw
s b
ac
k w
he
el]
w
he
el
s
[dr
aw
s f
ron
t w
he
el]
a
n
d 
at
ta
ch
 th
e 
wh
ee
ls 
to
 th
e 
bo
dy
 o
f t
he
 c
ar
.
[pi
vo
t fo
r fr
on
t w
he
el]
[pi
vo
t fo
r b
ac
k w
he
el]
An
d 
th
en
 I 
cli
ck
 ru
n.
[cl
ick
s o
n i
ma
gin
ary
 ru
n b
utt
on
]
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It's --
I'm supposed to draw a car rolling down an incline.
So first I'll draw the incline.
[pen down to draw slope, drawing left vertical line]
[pen down to draw slope hypotenuse
[drawing bottom of slope]
It's basically a triangle,
and I weight the triangle to the surface so it doesn't <ahh>
fall.
[drawing anchor, top left to bottom right line]
[drawing top right to lower left anchor line]
[downward line for gravity]
We have the force of gravity pointing downward.
[draw arrowhead]
Ok, now I'll start by drawing the car.
[draws car body]
I'll draw the body of the car.
And then I'll draw
[draws back wheel]
wheels
[draws front wheel]
and attach the wheels to the body of the car.
[pivot for front wheel]
[pivot for back wheel]
And then I click run.
[clicks on imaginary run button]
Sp
ee
ch
 o
r S
ke
tc
h 
Ev
en
t
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O
k
so
In
 th
is
 p
ict
ur
e 
th
er
e'
s 
a 
[dr
aw
s s
lop
e, 
dra
wi
ng
 le
ft v
ert
ica
l li
ne
]
th
er
e'
s 
a 
w
ed
ge
[dr
aw
s s
lop
e, 
dra
wi
ng
 hy
po
ten
us
e]
[dr
aw
s s
lop
e, 
dra
wi
ng
 bo
tto
m 
lin
e]
o
n
 w
hi
ch
 th
e 
ca
r i
s 
lo
ca
te
d.
[m
ov
es
 ha
nd
 to
wa
rd 
dra
wi
ng
]
[m
ov
es
 ha
nd
 aw
ay
 fro
m 
dra
wi
ng
]
[dr
aw
s a
nc
ho
r, t
op
 le
ft t
o b
ott
om
 rig
ht]
It'
s 
fix
ed
.
[dr
aw
s a
nc
ho
r, t
op
 rig
ht 
to 
bo
tto
m 
lef
t]
<
Ah
hh
>
a
n
d
<
Uh
hh
>
[do
wn
wa
rd 
lin
e f
or 
gra
vit
y]
gr
av
ity
 d
ow
nw
ar
ds
.
[dr
aw
s a
rro
wh
ea
d]
An
d 
th
en
 th
er
e'
s 
a 
ca
r o
n 
to
p
[dr
aw
s c
ar 
bo
dy
]
w
hi
ch
 h
as
 w
he
el
s.
[dr
aw
s b
ac
k w
he
el]
w
hi
ch
 a
re
 th
e 
sa
m
e 
ra
di
a…
[dr
aw
s m
ark
 on
 ba
ck
 w
he
el]
[dr
aw
s f
ron
t w
he
el]
<
a
hh
h>
 th
e 
sa
m
e 
ci
rc
um
fre
nc
e
[dr
aw
s m
ark
 on
 fro
nt 
wh
ee
l]
<
a
hh
h>
In
di
ca
te
d 
by
th
es
e 
m
ar
ki
ng
s
[pi
vo
t fo
r b
ac
k w
he
el]
o
n
 th
e 
ax
es
 o
f t
he
 w
he
el
s
[pi
vo
t fo
r fr
on
t w
he
el]
w
hi
ch
 in
di
ca
te
 th
ey
're
 s
pi
nn
in
g 
ar
ou
nd
 o
r s
om
et
hi
ng
So
oo
,
th
at
 fi
ni
sh
ed
 th
at
 p
ict
ur
e.
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Ok
so
In this picture there's a 
[draws slope, drawing left vertical line]
there's a wedge
[draws slope, drawing hypotenuse]
[draws slope, drawing bottom line]
on which the car is located.
[moves hand toward drawing]
[moves hand away from drawing]
[draws anchor, top left to bottom right]
It's fixed.
[draws anchor, top right to bottom left]
<Ahhh>
and
<Uhhh>
[downward line for gravity]
gravity downwards.
[draws arrowhead]
And then there's a car on top
[draws car body]
which has wheels.
[draws back wheel]
which are the same radia…
[draws mark on back wheel]
[draws front wheel]
<ahhh> the same circumfrence
[draws mark on front wheel]
<ahhh>
Indicated by
these markings
[pivot for back wheel]
on the axes of the wheels
[pivot for front wheel]
which indicate they're spinning around or something
Sooo,
that finished that picture.
Sp
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[dr
aw
s s
lop
e, 
dra
wi
ng
 le
ft v
ert
ica
l li
ne
]
So
, w
e 
ha
ve
 a
 ra
m
p.
[dr
aw
s s
lop
e, 
dra
wi
ng
 bo
tto
m 
lin
e]
It'
s 
a 
fix
ed
 o
bje
ct.
[dr
aw
s s
lop
e, 
dra
wi
ng
 hy
pte
nu
se
]
[dr
aw
s s
lop
e, 
ex
ten
din
g b
ott
om
 lin
e]
a
n
d 
<a
hh
h>
[dr
aw
s s
lop
e, 
ex
ten
din
g h
yp
ote
nu
se
]
W
e 
ha
ve
 g
ra
vit
y
[dr
aw
s l
ine
 fo
r g
rav
ity
]
[dr
aw
s a
rro
wh
ea
d]
a
n
d
w
e
 w
a
n
n
a
 p
ut
 a
ca
r 
o
n
 to
p
o
f t
hi
s 
ra
m
p.
[dr
aw
s b
ac
k w
he
el]
[dr
aw
s f
ron
t w
he
el]
[dr
aw
s c
ar 
bo
dy
]
N
ow
,
th
es
e
[pi
vo
t fo
r b
ac
k w
he
el]
[pi
vo
t fo
r fr
on
t w
he
el]
yo
u 
kn
ow
 th
es
e 
ar
e 
wh
ee
ls
so
 o
f c
ou
rs
e 
it
ro
lls
 d
ow
n 
th
e 
ra
m
p.
a
n
d
th
at
's
th
at
 p
ict
ur
e.
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[draws slope, drawing left vertical line]
So, we have a ramp.
[draws slope, drawing bottom line]
It's a fixed object.
[draws slope, drawing hyptenuse]
[draws slope, extending bottom line]
and <ahhh>
[draws slope, extending hypotenuse]
We have gravity
[draws line for gravity]
[draws arrowhead]
and
we wanna put a
car on top
of this ramp.
[draws back wheel]
[draws front wheel]
[draws car body]
Now,
these
[pivot for back wheel]
[pivot for front wheel]
you know these are wheels
so of course it
rolls down the ramp.
and
that's
that picture.
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ht
, s
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fir
st
 w
e 
ha
ve
 a
 <
ah
hh
>
ca
r 
o
n
 a
 r
a
m
p.
[dr
aw
s s
lop
e, 
dra
wi
ng
 le
ft v
ert
ica
l li
ne
]
[dr
aw
s s
lop
e, 
dra
wi
ng
 bo
tto
m 
lin
e] So
,
[dr
aw
s s
lop
e, 
dra
wi
ng
 hy
po
ten
us
e]
th
is
 w
ill 
be
 o
ur
 ra
m
p.
 
[dr
aw
s b
ac
k w
he
el]
[pi
vo
t fo
r b
ac
k w
he
el]
[dr
aw
s f
ron
t w
he
el]
[pi
vo
t fo
r fr
on
t w
he
el]
[dr
aw
s c
ar 
bo
dy
]
Th
e 
ca
r.
<
a
a
a
h>
[dr
aw
s a
nc
ho
r, t
op
 rig
ht 
to 
bo
tto
m 
lef
t]
Fi
x 
th
is
 h
er
e.
[dr
aw
s a
nc
ho
r, t
op
 le
ft t
o b
ott
om
 rig
ht]
[do
wn
wa
rd 
lin
e f
or 
gra
vit
y]
G
ra
vit
y 
po
in
ts
 d
ow
n.
[dr
aw
s a
rro
wh
ea
d] So
,
th
e 
ca
r ju
st
ro
lls
 d
ow
n 
th
e 
ra
m
p.
G
ra
vit
y.
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Alright, so first we have a
<ahhh>
car on a ramp.
[draws slope, drawing left
vertical line]
[draws slope, drawing
bottom line]
So,
[draws slope, drawing
hypotenuse]
this will be our ramp. 
[draws back wheel]
[pivot for back wheel]
[draws front wheel]
[pivot for front wheel]
[draws car body]
The car.
<aaah>
[draws anchor, top right to
bottom left]
Fix this here.
[draws anchor, top left to
bottom right]
[downward line for gravity]
Gravity points down.
[draws arrowhead]
So,
the car just
rolls down the ramp.
Gravity.
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ro
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em
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es
[dr
aw
s s
lop
e, 
dra
wi
ng
 le
ft v
ert
ica
l li
ne
]
[dr
aw
s s
lop
e, 
dra
wi
ng
 hy
po
ten
us
e]
[dr
aw
s s
lop
e, 
bo
tto
m 
lin
e]
a
n
 in
cl
in
ed
 p
la
ne
<
u
m
m
m
>
w
ith
 a
ca
r
[dr
aw
s c
ar 
bo
dy
]
he
re
u
p 
at
 th
e 
to
p 
of
 th
e 
in
cli
ne
d 
pl
an
e 
wi
th
[dr
aw
s b
ac
k w
he
el]
w
he
el
s.
[dr
aw
s f
ron
t w
he
el]
An
d 
th
es
e 
wh
ee
ls 
ar
e 
go
in
g 
to
 h
av
e 
a 
ce
rta
in
 d
ia
m
et
er
a
n
d 
we
 h
av
e 
a 
ce
rta
in
 fo
rc
e 
of
 g
ra
vit
y 
[dr
aw
s g
rav
ity
 ar
row
]
w
o
rk
in
g 
do
wn
wa
rd
. 
a
n
d 
<a
aa
h>
Th
e 
w
he
el
s 
ar
e 
go
in
g 
to
sp
in
<
a
a
a
h>
a
s 
th
ey
 s
pi
n 
th
ey
 a
re
 g
on
na
 e
ac
h 
m
ov
e 
a 
le
ng
th
th
at
's 
eq
ua
l t
o 
th
e 
le
ng
th
 o
f t
hi
s 
in
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d 
pl
an
e.
o
r 
a
t l
ea
st
 th
e 
fir
st
 o
ne
 is
a
n
d 
th
e 
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nd
 o
ne
 is
 g
on
na
 m
ov
e
so
m
e
 o
th
er
 d
ist
an
ce
so
m
e
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ist
an
ce
 th
at
 is
 s
lig
ht
ly 
le
ss
.
<
a
a
a
h>
It'
s 
le
ss
 b
y 
an
 a
m
ou
nt
It'
s 
ac
tu
al
ly 
le
ss
 b
y
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Ok, so
first problem
involves
[draws slope, drawing left vertical line]
[draws slope, drawing hypotenuse]
[draws slope, bottom line]
an inclined plane
<ummm>
with a
car
[draws car body]
here
up at the top of the inclined plane with
[draws back wheel]
wheels.
[draws front wheel]
And these wheels are going to have a certain diameter
and we have a certain force of gravity 
[draws gravity arrow]
working downward. 
and <aaah>
The wheels are going to
spin
<aaah>
as they spin they are gonna each move a length
that's equal to 
the length of this inclined plane.
or at least the first one is
and the second one is gonna move
some other distance
some distance that is slightly less.
<aaah>
It's less by an amount
It's actually less by
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O
k.
[dr
aw
s v
ert
ica
l a
nd
 ho
izo
nta
l p
art
s o
f ra
mp
]
W
e 
be
gi
n 
wi
th
 s
om
e 
ex
am
pl
e.
[dr
aw
s h
yp
oto
nu
se
 of
 ra
mp
]
W
e'
ve
 g
ot
 a
 ra
m
p.
[dr
aw
s a
nc
ho
r]
W
e 
an
ch
or
 it
 to
 th
e 
ba
ck
gr
ou
nd
.
W
e 
pu
t a
 lit
tle
 c
ar
 o
n 
it.
[dr
aw
s r
ea
r w
he
el]
[dr
aw
s f
ron
t w
he
el]
[dr
aw
s c
ar 
bo
dy
]
[dr
aw
 re
ar 
piv
ot]
At
ta
ch
 th
e
[dr
aw
 fro
nt 
piv
ot]
w
he
el
s 
to
 th
e 
bo
dy
 o
f t
he
 c
ar
.
An
d 
th
en
 w
e 
ex
pe
ct
 th
e 
ca
r t
o 
ro
ll d
ow
n.
 
Sppech or Sketch Event
Ti
m
e 
in
 F
ra
m
es
 ;!8, (
  
 	 ) < # 8!
8
G
ra
ph
 o
f T
im
e 
G
ap
s 
Be
tw
ee
n 
Ev
en
ts
 fo
r S
ub
jec
t 6
 D
ev
ice
 1
0510152025303540
Ok.
[draws vertical and hoizontal
parts of ramp]
We begin with some
example.
[draws hypotonuse of ramp]
We've got a ramp.
[draws anchor]
We anchor it to the
background.
We put a little car on it.
[draws rear wheel]
[draws front wheel]
[draws car body]
[draw rear pivot]
Attach the
[draw front pivot]
wheels to the body of the car.
And then we expect the car
to roll down. 
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It'
s 
a 
sp
rin
g 
m
ou
nt
ed
ta
bl
e? O
k.
Um
m
m
Fi
rs
t, 
I'll
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ra
w 
gr
av
ity
 a
ga
in
.
[do
wn
wa
rd 
lin
e f
or 
gra
vit
y]
[dr
aw
 ar
row
he
ad
]
[dr
aw
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p b
loc
k s
ide
s a
nd
 to
p
D
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w
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e 
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on
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.
[dr
aw
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p b
loc
k b
ott
om
 lin
e]
[dr
aw
 le
ft v
ert
ica
l b
loc
k]
Tw
o 
ve
rti
ca
l b
ar
s.
[dr
aw
 rig
ht 
ve
rtic
al 
blo
ck
]
[dr
aw
 le
ft p
ivo
t jo
int
]
Jo
in
 th
em
.
[dr
aw
 rig
ht 
piv
ot 
joi
nt]
Th
en
 I'
ll 
dr
aw
[dr
aw
 le
ft s
up
po
rt]
Th
is
 th
in
g
w
ha
te
ve
r i
t i
s
a
n
d
[dr
aw
 rig
ht 
su
pp
ort
]
a
 s
im
ila
r t
hi
ng
 o
n 
th
e 
ot
he
r s
id
e
An
d 
th
en
 I'
ll c
on
ne
ct
 th
em
 w
ith
[dr
aw
 le
ft s
pri
ng
]
[dr
aw
 rig
ht 
sp
rin
g]
An
d 
fin
al
ly
[dr
aw
 le
ft a
nc
ho
r]
[dr
aw
 rig
ht 
an
ch
or]
a
n
ch
or
 th
es
e 
tw
o
Le
t's
 s
ee
I t
hi
nk
 th
at
's 
-- 
no
pe
th
er
e'
s
th
re
e 
aa
aa
ah
[dr
aw
 le
ft c
irc
le]
I d
on
't 
kn
ow
 w
ha
t t
he
y 
ar
e
[dr
aw
 m
idd
le 
cir
cle
]
[dr
aw
 rig
ht 
cir
cle
]
[dr
aw
s l
ine
 on
 le
ft c
irc
le]
[dr
aw
s l
ine
 on
 m
idd
le 
cir
cle
]
[dr
aw
s l
ine
 on
 rig
ht 
cir
cle
]
lo
ok
s 
lik
e 
th
re
e 
ah
hh
h
a
hh
hh
h
pe
nd
ul
um
s 
up
sid
e-
do
wn
O
h,
 I 
ge
t i
t, 
so
 th
e 
ba
lls
 d
ro
p
a
n
d 
th
is 
th
in
g
yo
u 
kn
ow
, y
ea
h.
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Ok, the third one seems like
I don't know, it's 
It's a spring mounted
table?
Ok.
Ummm
First, I'll draw gravity again.
[downward line for gravity]
[draw arrowhead]
[draw top block sides and top lines]
Draw the horizontal bar.
[draw top block bottom line]
[draw left vertical block]
Two vertical bars.
[draw right vertical block]
[draw left pivot joint]
Join them.
[draw right pivot joint]
Then I'll draw
[draw left support]
This thing
whatever it is
and
[draw right support]
a similar thing on the other side
And then I'll connect them with springs
[draw left spring]
[draw right spring]
And finally
[draw left anchor]
[draw right anchor]
anchor these two
Let's see
I think that's -- nope
there's
three aaaaah
[draw left circle]
I don't know what they are
[draw middle circle]
[draw right circle]
[draws line on left circle]
[draws line on middle circle]
[draws line on right circle]
looks like three ahhhh
ahhhhh
pendulums upside-down
Oh, I get it, so the balls drop
and this thing
you know, yeah.
Sp
ee
ch
 o
r S
ke
tc
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So
,
a
t t
he
 to
p 
we
 h
av
e
[dr
aw
s l
eft
 ci
rcl
e]
[dr
aw
s m
idd
le 
cir
cle
]
th
re
e 
ci
rc
le
s
[dr
aw
s r
igh
t c
irc
le]
An
d 
th
en
,
D
ow
n 
he
re
 w
e 
ha
ve
tw
o,
 li
ke
[dr
aw
s l
eft
 su
pp
ort
]
bu
ck
et
s
[dr
aw
s r
igh
t s
up
po
rt]
An
d 
in
 th
es
e
bu
ck
et
s
a
re
sp
rin
gs
[dr
aw
s r
igh
t s
pri
ng
]
[dr
aw
s l
eft
 sp
rin
g]
An
d 
at
ta
ch
ed
to
 th
es
e
sp
rin
gs
[dr
aw
s p
art
 of
 rig
ht 
ve
rtic
al 
ba
r]
a
re
 th
es
e
[dr
aw
s p
art
 of
 rig
ht 
ve
rtic
al 
ba
r]
ro
ds
[dr
aw
s l
eft
 ve
rtic
al 
su
pp
ort
]
W
hi
ch
 is
W
hi
ch
 a
re
 th
en
 li
ke
[dr
aw
s l
eft
 pi
vo
t]
a
tta
ch
ed
vi
a 
a
pi
vo
t
[dr
aw
s r
igh
t p
ivo
t]
po
in
t
to
 a
 ro
d
[po
int
s a
t th
e t
op
 of
 bo
th 
su
pp
ort
s]
co
n
n
e
ct
in
g 
bo
th
[dr
aw
s t
op
 bl
oc
k]
<
u
n
in
te
llig
ib
le
>
An
d
o
f c
ou
rs
e
[dr
aw
s d
ow
nw
ard
 lin
e o
f g
rav
ity
th
er
e'
s
a
n
d 
th
er
e'
s 
gr
av
ity
[dr
aw
s a
rro
wh
ea
d o
f g
rav
ity
 ar
row
]
So
le
t's
 s
ee
m
o
vi
ng
 o
n 
to
 th
e 
ne
xt
 p
ict
ur
e.
to
 th
e 
ne
xt
 p
ict
ur
e
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So,
at the top we have
[draws left circle]
[draws middle circle]
three circles
[draws right circle]
And then,
Down here we have
two, like
[draws left support]
buckets
[draws right support]
And in these
buckets
are 
springs
[draws right spring]
[draws left spring]
And attached
to these
springs
[draws part of right vertical bar]
are these
[draws part of right vertical bar]
rods
[draws left vertical support]
Which is
Which are then like
[draws left pivot]
attached
via a
pivot
[draws right pivot]
point
to a rod
[points at the top of both supports]
connecting both
[draws top block]
<unintelligible>
And
of course
[draws downward line of gravity arrow]
there's
and there's gravity
[draws arrowhead of gravity arrow]
So
let's see
moving on to the next picture.
to the next picture
Sp
ee
ch
 o
r S
ke
tc
h 
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t
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Al
rig
ht
, n
ex
t
<
a
a
a
h>
[dr
aw
s l
eft
 ci
rcl
e]
go
t s
om
e 
ba
lls
 u
p 
he
re
[dr
aw
s m
idd
le 
cir
cle
]
[dr
aw
s r
igh
t c
irc
le]
An
d,
 <
ah
hh
>
[dr
aw
s t
op
 bl
oc
k]
pl
at
fo
rm an
d
[dr
aw
s l
eft
 ve
rtic
al 
blo
ck
]
co
n
n
e
ct
ed
 to
[dr
aw
s r
igh
t v
ert
ica
l b
loc
k]
[dr
aw
s l
eft
 sp
rin
g]
a
 s
pr
in
gs
[dr
aw
s r
igh
t s
pri
ng
]
[dr
aw
s l
eft
 su
pp
ort
]
he
re
[dr
aw
s r
igh
t s
up
po
rt]
An
d 
<a
hh
h>
th
es
e 
ar
e 
fix
ed
[dr
aw
s l
eft
 an
ch
or,
 fro
m 
top
 rig
ht 
to 
bo
tto
m 
lef
t]
[dr
aw
s l
eft
 an
ch
or,
 fro
m 
top
 le
ft t
o b
ott
om
 rig
ht]
[dr
aw
s r
igh
t a
nc
ho
r, f
rom
 to
p r
igh
t to
 bo
tto
m 
lef
t]
[dr
aw
s r
igh
t a
nc
ho
r, f
rom
 to
p l
eft
 to
 bo
tto
m 
rig
ht]
a
n
d 
th
es
e 
ar
e 
co
nn
ec
te
d
[dr
aw
s l
eft
 pi
vo
t]
[dr
aw
s r
igh
t p
ivo
t] So
a
n
d 
gr
av
ity
 g
oe
s 
do
wn
[dr
aw
s g
rav
ity
 ar
row
]
So
 w
he
n 
th
e 
th
in
g 
st
ar
ts
<
a
hh
h>
ba
lls
 'll
 fa
ll d
ow
n
sp
rin
gs
 w
ill 
bo
un
ce
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Alright, next
<aaah>
[draws left circle]
got some balls up here
[draws middle circle]
[draws right circle]
And, <ahhh>
[draws top block]
platform
and
[draws left vertical block]
connected to
[draws right vertical block]
[draws left spring]
a springs
[draws right spring]
[draws left support]
here
[draws right support]
And <ahhh>
these are fixed
[draws left anchor, from top right to bottom left]
[draws left anchor, from top left to bottom right]
[draws right anchor, from top right to bottom left]
[draws right anchor, from top left to bottom right]
and these are connected
[draws left pivot]
[draws right pivot]
So
and gravity goes down
[draws gravity arrow]
So when the thing starts
<ahhh>
balls 'll fall down
springs will bounce
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?
O
hh
h!
O
h,
 I 
se
e
I s
ee
, I
 s
ee
, I
 s
ee
, I
 s
ee
.
O
k,
 w
e'v
e 
go
t 
a
 s
ys
te
m
[dr
aw
s l
eft
 su
pp
ort
]
[dr
aw
s r
igh
t s
up
po
rt]
w
ith
tw
o 
id
en
tic
al
[dr
aw
s p
art
 of
 rig
ht 
an
ch
or]
su
pp
or
t s
tru
ct
ur
es
[dr
aw
s p
art
 of
 rig
ht 
an
ch
or]
[dr
aw
s p
art
 of
 le
ft a
nc
ho
r]
[dr
aw
s p
art
 of
 le
ft a
nc
ho
r]
W
e'
ve
 g
ot
 a
 
[dr
aw
s t
op
 bl
oc
k]
ho
riz
on
ta
l b
ar
An
d 
we
've
 g
ot
[dr
aw
s l
eft
 ve
rtic
al 
blo
ck
]
tw
o 
id
en
tic
al
[dr
aw
s r
igh
t v
ert
ica
l b
loc
k]
pi
st
on
s
If 
yo
u 
wi
ll
[dr
aw
s r
igh
t p
ivo
t]
a
tta
ch
ed
 to
 th
e 
ba
r
[dr
aw
s l
eft
 pi
vo
t]
An
d
[dr
aw
s l
eft
 sp
rin
g]
Lo
ck
ed
in
 th
e 
su
pp
or
t
st
ru
ct
ur
es
[dr
aw
s r
igh
t s
pri
ng
]
is
 s
pr
in
gs
An
d 
we
've
 g
ot
[dr
aw
s l
eft
 ba
ll]
[dr
aw
s m
idd
le 
ba
ll]
th
re
e
id
en
tic
al
 b
al
ls
[dr
aw
s r
igh
t b
all
]
th
at
 w
ill 
dr
op
 a
nd
 s
uc
h
[po
int
s a
t to
p b
loc
k]
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The second system
Are
Are these balls
attached to the background?
Ohhh!
Oh, I see
I see, I see, I see, I see.
Ok, we've got 
a system
[draws left support]
[draws right support]
with
two identical
[draws part of right anchor]
support structures
[draws part of right anchor]
[draws part of left anchor]
[draws part of left anchor]
We've got a 
[draws top block]
horizontal bar
And we've got
[draws left vertical block]
two identical
[draws right vertical block]
pistons
If you will
[draws right pivot]
attached to the bar
[draws left pivot]
And
[draws left spring]
Locked
in the support
structures
[draws right spring]
is springs
And we've got
[draws left ball]
[draws middle ball]
three
identical balls
[draws right ball]
that will drop and such
[points at top block]
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k.
Le
t's
 m
ov
e 
on
 to
 th
e 
fif
th
 o
ne
.
O
k.
Lo
ok
s 
lik
e 
so
m
e
Lo
ok
s 
lik
e 
th
e 
bo
tto
m
 o
f a
 p
in
ba
ll g
am
e,
 b
ut
W
e'
ll 
st
ar
t
dr
aw
in
g 
gr
av
ity
[dr
aw
s d
ow
nw
ard
 lin
e f
or 
gra
vit
y]
[dr
aw
s a
rro
wh
ea
d f
or 
gra
vit
y]
a
n
d
th
er
e 
ar
e 
tw
o 
id
en
tic
al
 in
cli
ne
s 
wi
th
 b
al
ls 
on
 th
em
.
So
 w
e'l
l s
ta
rt 
wi
th
 th
is
[dr
aw
s p
art
 of
 to
p l
eft
 ra
mp
]
[dr
aw
s p
art
 of
 to
p l
eft
 ra
mp
]
[dr
aw
s p
art
 of
 to
p l
eft
 ra
mp
]
[dr
aw
s p
art
 of
 to
p l
eft
 ra
mp
]
[dr
aw
s p
art
 of
 to
p l
eft
 ra
mp
]
[dr
aw
s p
art
 of
 to
p r
igh
t ra
mp
]
[dr
aw
s p
art
 of
 to
p r
igh
t ra
mp
]
[dr
aw
s p
art
 of
 to
p r
igh
t ra
mp
]
[dr
aw
s p
art
 of
 to
p r
igh
t ra
mp
]
w
e
'll 
w
ei
gh
t t
he
 in
cli
ne
s
[an
ch
ors
 to
p l
eft
 ra
mp
]
[an
ch
or 
top
 rig
ht 
ram
p]
An
d
[dr
aw
s l
eft
 ba
ll o
n r
am
p]
co
u
pl
e 
ba
lls
[dr
aw
s r
igh
t b
all
 on
 ra
mp
]
W
e 
ha
ve
 th
re
e
[dr
aw
s b
all
 of
 m
idd
le 
pe
nd
ulu
m]
pe
nd
ul
um
s
[dr
aw
s s
trin
g o
f m
idd
le 
pe
nd
ulu
m]
[dr
aw
s b
all
 of
 rig
ht 
pe
nd
ulu
m]
[dr
aw
s s
trin
g o
f ri
gh
t p
en
du
lum
]
[dr
aw
s b
all
 of
 le
ft p
en
du
lum
]
[dr
aw
s s
trin
g o
f le
ft p
en
du
lum
]
An
d 
tw
o
m
o
re
[dr
aw
s p
art
 of
 lo
we
r le
ft r
am
p]
fix
ed
.
[dr
aw
s p
art
 of
 lo
we
r le
ft r
am
p]
[dr
aw
s p
art
 of
 lo
we
r r
igh
t ra
mp
]
[dr
aw
s p
art
 of
 lo
we
r r
igh
t ra
mp
]
[an
ch
ors
 lo
we
r le
ft r
am
p]
[an
ch
ors
 lo
we
r r
igh
t ra
mp
]
o
k.
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Ok.
Let's move on to the fifth one.
Ok.
Looks like some
Looks like the bottom of a pinball game, but
We'll start
drawing gravity
[draws downward line for gravity]
[draws arrowhead for gravity]
and
there are two identical inclines with balls on them.
So we'll start with this
[draws part of top left ramp]
[draws part of top left ramp]
[draws part of top left ramp]
[draws part of top left ramp]
[draws part of top left ramp]
[draws part of top right ramp]
[draws part of top right ramp]
[draws part of top right ramp]
[draws part of top right ramp]
we'll weight the inclines
[anchors top left ramp]
[anchor top right ramp]
And
[draws left ball on ramp]
couple balls
[draws right ball on ramp]
We have three
[draws ball of middle pendulum]
pendulums
[draws string of middle pendulum]
[draws ball of right pendulum]
[draws string of right pendulum]
[draws ball of left pendulum]
[draws string of left pendulum]
And two
more 
[draws part of lower left ramp]
fixed.
[draws part of lower left ramp]
[draws part of lower right ramp]
[draws part of lower right ramp]
[anchors lower left ramp]
[anchors lower right ramp]
ok.
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N
ex
t, 
<a
hh
h>
w
e
 s
ho
ul
d 
ha
ve
 a
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ou
pl
e 
of
 ra
m
ps
[dr
aw
s p
art
 of
 to
p l
eft
 ra
mp
]
[dr
aw
s p
art
 of
 to
p l
eft
 ra
mp
]
[dr
aw
s p
art
 of
 to
p l
eft
 ra
mp
]
[er
as
es
 pa
rt o
f to
p l
eft
 ra
mp
]
[dr
aw
s p
art
 of
 to
p l
eft
 ra
mp
]
[dr
aw
s p
art
 of
 to
p r
igh
t ra
mp
]
[dr
aw
s p
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 of
 to
p r
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mp
]
An
d,
 <
ah
hh
>
do
wn
 h
er
e
[dr
aw
s p
art
 of
 lo
we
r le
ft r
am
p]
[dr
aw
s p
art
 of
 lo
we
r le
ft r
am
p]
[dr
aw
s l
ow
er 
rig
ht 
ram
p]
An
d 
th
es
e 
ar
e 
al
l f
ixe
d.
[an
ch
ors
 to
p l
eft
 ra
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]
[an
ch
ors
 to
p r
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t ra
mp
]
[an
ch
ors
 pa
rt o
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we
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igh
t ra
mp
]
[an
ch
ors
 lo
we
r le
ft r
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p]
[an
ch
ors
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rt o
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we
r r
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t ra
mp
]
<
u
m
m
m
>
[dr
aw
s s
trin
g o
f le
ft p
en
du
lum
]
[dr
aw
s s
trin
g o
f m
idd
le 
pe
nd
ulu
m]
[dr
aw
s s
trin
g o
f ri
gh
t p
en
du
lum
]
Th
re
e 
ba
lls
 h
an
gi
ng
 h
er
e
[dr
aw
s b
all
 of
 le
ft p
en
du
lum
]
[dr
aw
s b
all
 of
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idd
le 
pe
nd
ulu
m]
[dr
aw
s b
all
 of
 rig
ht 
pe
nd
ulu
m] An
d
tw
o 
of
 th
em
 s
ta
rt 
up
 h
er
e.
[dr
aw
s l
eft
 ba
ll o
n r
am
p]
[dr
aw
s r
igh
t b
all
 on
 ra
mp
]
An
d 
th
en
 a
ga
in
 g
ra
vit
y's
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ow
n.
[dr
aw
s g
rav
ity
 ar
row
]
So
 w
he
n 
it 
st
ar
ts
, I
 g
ue
ss
th
es
e 
ba
lls
 w
ill 
ro
ll d
ow
n 
th
e 
ra
m
ps
'n
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th
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e
'n
 fa
ll o
ff
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Next, <ahhh>
we should have a couple of ramps
[draws part of top left ramp]
[draws part of top left ramp]
[draws part of top left ramp]
[erases part of top left ramp]
[draws part of top left ramp]
[draws part of top right ramp]
[draws part of top right ramp]
And, <ahhh>
down here
[draws part of lower left ramp]
[draws part of lower left ramp]
[draws lower right ramp]
And these are all fixed.
[anchors top left ramp]
[anchors top right ramp]
[anchors part of lower right ramp]
[anchors lower left ramp]
[anchors part of lower right ramp]
<ummm>
[draws string of left pendulum]
[draws string of middle pendulum]
[draws string of right pendulum]
Three balls hanging here
[draws ball of left pendulum]
[draws ball of middle pendulum]
[draws ball of right pendulum]
And
two of them start up here.
[draws left ball on ramp]
[draws right ball on ramp]
And then again gravity's down.
[draws gravity arrow]
So when it starts, I guess
these balls will roll down the ramps
'n hit these
'n fall off
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W
e'
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[dr
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 lo
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r le
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am
p]
[dr
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s p
art
 of
 lo
we
r le
ft r
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p] tw
o
[dr
aw
s p
art
 of
 lo
we
r r
igh
t ra
mp
]
id
en
tic
al
 ra
m
ps
[dr
aw
s p
art
 of
 lo
we
r r
igh
t ra
mp
]
[dr
aw
s t
op
 rig
ht 
ram
p]
tw
o 
la
rg
e 
id
en
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al
 ra
m
ps
[dr
aw
s t
op
 le
ft r
am
p]
[an
ch
ors
 to
p r
igh
t ra
mp
]
bo
th
[an
ch
ors
 to
p l
eft
 ra
mp
]
a
n
ch
or
ed
[an
ch
ors
 lo
we
r le
ft r
am
p]
to
 th
e
ba
ck
gr
ou
nd
[an
ch
ors
 lo
we
r r
igh
t ra
mp
]
W
e'
ve
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ot
[dr
aw
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lum
]
[dr
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s b
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 of
 le
ft p
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lum
]
[dr
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s s
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g o
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le 
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nd
ulu
m]
th
re
e
[dr
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s b
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idd
le 
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m]
id
en
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[dr
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g o
f ri
gh
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]
e
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ht 
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nd
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m]
pe
nd
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s
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 in
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e 
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o
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ct
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e
[dr
aw
s r
igh
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 on
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mp
]
a
n
d
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o 
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[dr
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ba
lls
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<oooh>
<hmmm>
<oooh> and a little funny ball machine.
We've got
[draws part of lower left ramp]
[draws part of lower left ramp]
two
[draws part of lower right ramp]
identical ramps
[draws part of lower right ramp]
[draws top right ramp]
two large identical ramps
[draws top left ramp]
[anchors top right ramp]
both
[anchors top left ramp]
anchored
[anchors lower left ramp]
to the
background
[anchors lower right ramp]
We've got
[draws string of left pendulum]
[draws ball of left pendulum]
[draws string of middle pendulum]
three
[draws ball of middle pendulum]
identical
[draws string of right pendulum]
equally spaced
[draws ball of right pendulum]
pendulums
placed in the center of the
of the structure
[draws right ball on ramp]
and
two identical
[draws left ball on ramp]
balls
And we let them
roll and see what happens
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It 
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s 
lik
e
tw
o 
pu
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 a
nd
 a
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ro
up
 o
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s?
[m
ov
es
 ha
nd
 to
 pi
ctu
re]
W
ha
t a
re
 th
e 
<a
hh
h…
..>
a
n
d 
th
e 
do
tte
d 
lin
es
?
O
k.
<
Um
m
m
>
So
 fi
rs
t I
'll 
dr
aw
 g
ra
vit
y 
ag
ai
n
[do
wn
wa
rd 
lin
e f
or 
gra
vit
y]
[dr
aw
 ar
row
he
ad
]
po
in
tin
g 
do
wn
wa
rd
.
I'll
 d
ra
w 
th
e
[dr
aw
 le
ft p
ull
ey
 ou
tsi
de
 ci
rcl
e]
tw
o 
pu
lle
ys
.
[dr
aw
 le
ft p
ull
ey
 in
sid
e c
irc
le]
[dr
aw
 rig
ht 
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y o
uts
ide
 ci
rcl
e]
[dr
aw
 rig
ht 
pu
lle
y i
ns
ide
 ci
rcl
e]
Th
er
e'
s 
a 
lin
e 
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m
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g 
of
f o
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 p
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le
y
[dr
aw
 le
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ull
ey
, le
ft l
ine
]
lin
e 
co
m
in
g 
of
f a
no
th
er
 p
ul
le
y.
[dr
aw
 le
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ey
, ri
gh
t li
ne
]
[dr
aw
 rig
ht 
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y, 
lef
t li
ne
]
[dr
aw
 rig
ht 
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y, 
rig
ht 
lin
e]
a
n
d
[dr
aw
 le
ft b
loc
k]
[dr
aw
 m
idd
le 
blo
ck
]
[dr
aw
 rig
ht 
blo
ck
]
th
re
e 
w
ei
gh
ts
pl
us
[dr
aw
 m
idd
le 
lin
e d
ow
n]
[dr
aw
 bo
tto
m 
blo
ck
]
a
 fo
ur
th
 w
ei
gh
t i
n 
th
e 
m
id
dl
e.
So
 th
at
's 
it.
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It looks like
two pulleys and a group of masses?
[moves hand to picture]
What are the <ahhh…..>
and the dotted lines?
Ok.
<Ummm>
So first I'll draw gravity again
[downward line for gravity]
[draw arrowhead]
pointing downward.
I'll draw the
[draw left pulley outside circle]
two pulleys.
[draw left pulley inside circle]
[draw right pulley outside circle]
[draw right pulley inside circle]
There's a line coming off one pulley
[draw left pulley, left line]
line coming off another pulley.
[draw left pulley, right line]
[draw right pulley, left line]
[draw right pulley, right line]
and
[draw left block]
[draw middle block]
[draw right block]
three weights
plus
[draw middle line down]
[draw bottom block]
a fourth weight in the middle.
So that's it.
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s t
op
 le
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k]
[dr
aw
s t
op
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le 
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ck
]
[dr
aw
s t
op
 rig
ht 
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ck
]
W
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ve
 g
ot
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e 
[dr
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om
 bl
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k]
fo
ur
 b
lo
ck
s
a
n
d 
<a
hh
h>
[dr
aw
s l
eft
 pu
lle
y, 
ou
tsi
de
 ci
rcl
e]
[dr
aw
s l
eft
 pu
lle
y, 
ins
ide
 ci
rcl
e]
I'll
 s
ta
rt 
w
ith
 tw
o 
pu
lle
ys
[dr
aw
s r
igh
t p
ull
ey
, o
uts
ide
 ci
rcl
e]
[dr
aw
s r
igh
t p
ull
ey
, in
sid
e c
irc
le] an
d
[dr
aw
s l
eft
 ro
pe
]
th
es
e 
ar
e 
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d
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th
e 
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y
a
s 
a
re
 
[dr
aw
s r
igh
t ro
pe
]
th
es
e
a
n
d 
th
en
 <
ah
hh
>
th
is
 b
lo
ck
 is
 c
on
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ct
ed
 to
 th
is 
bl
oc
k.
[dr
aw
s m
idd
le 
rop
e] So
,
I g
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ss
 w
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n 
it 
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<
a
hh
h>
th
es
e 
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't 
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nn
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d
so
 th
es
e 
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t fa
ll d
ow
n
O
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Next to it we have some <ahhh>
blocks and pulleys
[draws top left block]
[draws top middle block]
[draws top right block]
We've got these 
[draws bottom block]
four blocks
and <ahhh>
[draws left pulley, outside circle]
[draws left pulley, inside circle]
I'll start with two pulleys
[draws right pulley, outside circle]
[draws right pulley, inside circle]
and
[draws left rope]
these are connected
over the pulley
as are 
[draws right rope]
these
and then <ahhh>
this block is connected to this block.
[draws middle rope]
So,
I guess when it starts
<ahhh>
these aren't connected
so these just fall down
Oh, and gravity points down. 
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<
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m
>
tw
o
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ys
[dr
aw
s l
eft
 pu
lle
y, 
ou
tsi
de
 ci
rcl
e]
[dr
aw
s l
eft
 pu
lle
y, 
ins
ide
 ci
rcl
e]
[dr
aw
s r
igh
t c
irc
le,
 ou
tsi
de
 ci
rcl
e]
[dr
aw
s r
igh
t c
irc
le,
 in
sid
e c
irc
le]
[dr
aw
s p
art
 of
 to
p m
idd
le 
blo
ck
]
w
hi
ch
 a
re
[dr
aw
s p
art
 of
 to
p m
idd
le 
blo
ck
]
a
tta
ch
ed
 to
im
m
ed
ia
te
ly 
at
ta
ch
ed
 
to
[dr
aw
s p
art
 of
 to
p r
igh
t b
loc
k]
th
re
e 
bl
oc
ks
[dr
aw
s p
art
 of
 to
p r
igh
t b
loc
k]
[dr
aw
s p
art
 of
 to
p l
eft
 bl
oc
k]
[dr
aw
s p
art
 of
 to
p l
eft
 bl
oc
k]
An
d
th
is
 is
[dr
aw
s d
ow
nw
ard
 lin
e f
or 
gra
vit
y]
[dr
aw
s a
rro
wh
ea
d f
or 
gra
vit
y]
it's
 th
e 
y 
ax
is
so
 it
's 
su
sp
en
de
d
So
, w
e 
ha
ve
ro
pe
s
[dr
aw
s l
eft
 ro
pe
]
tw
o 
ro
pe
s
[dr
aw
s r
igh
t ro
pe
]
w
hi
ch
 a
re
 a
tta
ch
ed
w
hi
ch
 g
o 
ar
o-
-
w
hi
ch
 a
re
 <
ah
hh
>
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a
n
d 
th
e 
ce
nt
er
 b
lo
ck ha
s
<
u
hh
h>
[dr
aw
s m
idd
le 
rop
e]
a
n
o
th
er
[dr
aw
s b
ott
om
 bl
oc
k]
ro
pe
w
hi
ch
 is
co
n
n
e
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ed
 to
a
 b
lo
ck
ha
ng
in
g 
be
ne
at
h 
it
o
f t
he
 s
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e
<
a
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, s
o
th
e 
qu
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n 
is
th
is
 is
 
th
is
 is
 a
n 
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m
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ob
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m
w
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re
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 it
 g
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na
w
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w
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 is
 th
is
 <
ah
hh
>
w
he
re
 a
re
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e 
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ks
go
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a 
be
 re
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Right, and the
the fourth
in the fourth case
we have
<ummm>
two
pulleys
[draws left pulley, outside circle]
[draws left pulley, inside circle]
[draws right circle, outside circle]
[draws right circle, inside circle]
[draws part of top middle block]
which are
[draws part of top middle block]
attached to
immediately attached 
to
[draws part of top right block]
three blocks
[draws part of top right block]
[draws part of top left block]
[draws part of top left block]
And
this is
[draws downward line for gravity]
[draws arrowhead for gravity]
it's the y axis
so it's suspended
So, we have
ropes
[draws left rope]
two ropes
[draws right rope]
which are attached
which go aro--
which are <ahhh>
attached to the pull--
which are suspended
over the pulleys
and attached
<ummm>
each to
an outside block
and they're both attached
to the center block.
and the center block
has
<uhhh>
[draws middle rope]
another
[draws bottom block]
rope
which is
connected to
a block
hanging beneath it
of the same size
these are all the same size
and the pulleys
are obviously the same size
<ahhh>, so
the question is
this is 
this is an equilibrium
problem
where is it gonna
where
where is this <ahhh>
where are these blocks
gonna be relative
to each other
when the
when the system becomes
stable
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a
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Th
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o 
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ys
[dr
aw
s r
igh
t p
ull
ey
, o
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lle
ys
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[dr
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ha
lf
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f
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[dr
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eft
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e]
[dr
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g
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The problem is that I can make
educated guesses
as to what you are looking for.
In this structure
We've got
[draws part of top left block]
[draws part of top left block]
[draws part of top middle block]
four
cubes
[draws part of top middle block]
[draws top right block]
three like this
equally spaced
And the
fourth
[draws part of bottom block]
one
[draws part of bottom block]
attached
to this one
[draws middle rope]
Then we've got
[draws left pulley, outside circle]
two pulleys
[draws right pulley, outside circle]
pulleys
[draws right pulley, inside circle]
[draws left pulley, inside circle]
half
way
half
way inbetween
these two pairs of
guys
[draws left part of left rope]
[draws right part of left rope]
supporting
[draws left part of right rope]
[draws right part of right rope]
these three
cubes like this
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a
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[dr
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s p
art
 of
 ou
tsi
de
 bo
x]
[dr
aw
s p
art
 of
 ou
tsi
de
 bo
x]
[dr
aw
s i
ns
ide
 bo
x]
Th
at
 a
ct
ua
lly
 h
as
 a
th
ic
kn
es
s 
to
 it
.
An
d 
it's
 fi
xe
d.
[dr
aw
s a
nc
ho
r, t
op
 le
ft t
o b
ott
om
 rig
ht]
[dr
aw
s a
nc
ho
r, t
op
 rig
ht,
 to
 bo
tto
m 
lef
t]
An
d 
we
 h
av
e
[dr
aw
s l
eft
 m
os
t b
all
]
a
 b
un
ch
 o
f
[dr
aw
s s
ec
on
d b
all
 fro
m 
lef
t]
[dr
aw
s m
idd
le 
ba
ll]
[dr
aw
s s
ec
on
d b
all
 fro
m 
rig
ht]
ci
rc
le
s 
<u
ni
te
llig
ib
le
>
[dr
aw
s r
igh
t m
os
t b
all
]
pr
ob
ab
ly 
ba
lls
.
An
d 
th
en
 w
e 
ha
ve th
is
[dr
aw
s p
lat
for
m 
ins
ide
 bo
x]
<
u
m
m
m
>
ta
bl
e
th
at
's 
su
sp
en
de
d
by
 s
pr
in
gs
[dr
aw
s l
eft
 sp
rin
g]
o
n
 th
e 
bo
tto
m
.
[dr
aw
s m
idd
le 
sp
rin
g]
[dr
aw
s r
igh
t s
pri
ng
]
a
n
d
w
e
 h
av
e 
gr
av
ity
[dr
aw
s d
ow
nw
ard
 lin
e f
or 
gra
vit
y]
th
at
 p
ul
ls
[dr
aw
s a
rro
wh
ea
d f
or 
gra
vit
y]
th
e 
ba
lls
 d
ow
n.
Th
at
's 
ab
ou
t i
t.
An
d 
th
e 
sp
rin
gs
 a
re
 e
qu
id
ist
an
t
fro
m
 e
ac
h 
ot
he
r.
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Ok
In the fifth one,
there's a
big
box
[draws part of outside box]
[draws part of outside box]
[draws inside box]
That actually has a
thickness to it.
And it's fixed.
[draws anchor, top left to bottom right]
[draws anchor, top right, to bottom left]
And we have
[draws left most ball]
a bunch of
[draws second ball from left]
[draws middle ball]
[draws second ball from right]
circles <unitelligible>
[draws right most ball]
probably balls.
And then we have
this
[draws platform inside box]
<ummm>
table
that's suspended
by springs
[draws left spring]
on the bottom.
[draws middle spring]
[draws right spring]
and
we have gravity
[draws downward line for gravity]
that pulls
[draws arrowhead for gravity]
the balls down.
That's about it.
And the springs are equidistant
from each other.
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So
 n
ow
w
e
 h
av
e 
a 
bo
x
[dr
aw
s p
art
 of
 ou
tsi
de
 bo
x]
[dr
aw
s p
art
 of
 ou
tsi
de
 bo
x]
[dr
aw
s i
ns
ide
 bo
x]
w
ith
 fi
ve
 c
irc
le
s
[dr
aw
s l
eft
 m
os
t b
all
]
in
si
de
o
n
 th
e 
to
p
[dr
aw
s s
ec
on
d b
all
 fro
m 
lef
t]
[dr
aw
s m
idd
le 
ba
ll]
[dr
aw
s s
ec
on
d b
all
 fro
m 
rig
ht]
[dr
aw
s r
igh
t m
os
t b
all
]
An
d
Th
en
 w
e 
ha
ve
lik
e 
a
[dr
aw
s p
art
 of
 pl
atf
orm
 in
sid
e b
ox
]
[dr
aw
s p
art
 of
 pl
atf
orm
 in
sid
e b
ox
]
di
vid
er
 in
 th
at
 b
ox
.
[dr
aw
s p
art
 of
 pl
atf
orm
 in
sid
e b
ox
]
to
w
ar
ds
 th
e 
bo
tto
m
w
hi
ch
 is
a
tta
ch
ed
 to
 th
e 
bo
tto
m
[dr
aw
s l
eft
 sp
rin
g]
vi
a 
th
re
e
[dr
aw
s m
idd
le 
sp
rin
g]
e
qu
al
ly 
sp
ac
ed
[dr
aw
s r
igh
t s
pri
ng
]
sp
rin
gs
An
d 
th
en
w
ith
 g
ra
vit
y 
in
 th
is 
eq
ua
tio
n
[dr
aw
s d
ow
nw
ard
 lin
e f
or 
gra
vit
y]
[dr
aw
s a
rro
wh
ea
d f
or 
gra
vit
y]
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So now
we have a 
box
[draws part of outside box]
[draws part of outside box]
[draws inside box]
with five circles
[draws left most ball]
inside
on the top
[draws second ball from left]
[draws middle ball]
[draws second ball from right]
[draws right most ball]
And
Then we have
like a
[draws part of platform inside box]
[draws part of platform inside box]
divider in that box.
[draws part of platform inside box]
towards the bottom
which is
attached to the bottom
[draws left spring]
via three
[draws middle spring]
equally spaced
[draws right spring]
springs
And then
with gravity in this equation
[draws downward line for gravity]
[draws arrowhead for gravity]
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N
ex
t, 
<a
hh
h>
si
m
ila
r t
hi
ng
 I 
gu
es
s
w
he
re
 th
e 
[dr
aw
s o
uts
ide
 bo
x]
<
u
n
ite
llig
ib
le
> 
in
sid
e 
a 
bo
x
[dr
aw
s i
ns
ide
 bo
x]
An
d 
we
 h
av
e 
ba
lls up
[dr
aw
s l
eft
 m
os
t b
all
]
he
re
 a
ga
in
[dr
aw
s s
ec
on
d b
all
 fro
m 
the
 le
ft]
[dr
aw
s m
idd
le 
ba
ll]
[dr
aw
s s
ec
on
d b
all
 fro
m 
the
 rig
ht]
[dr
aw
s r
igh
t m
os
t b
all
]
An
d,
[dr
aw
s p
lat
for
m 
ins
ide
 bo
x]
so
m
e
th
in
g 
to
 fa
ll o
n
An
d 
th
at
's 
<a
hh
h>
[dr
aw
s l
eft
 sp
rin
g]
[er
as
es
 le
ft s
pri
ng
]
fill
ed
 w
ith
 s
pr
in
gs
.
[dr
aw
s l
eft
 sp
rin
g]
[dr
aw
s m
idd
le 
sp
rin
g]
[dr
aw
s r
igh
t s
pri
ng
]
G
ra
vit
y's
 d
ow
n
[dr
aw
s g
rav
ity
 ar
row
]
Th
is
 is
 fi
xe
d
[dr
aw
s a
nc
ho
r, t
op
 rig
ht 
to 
bo
tto
m 
lef
t]
[dr
aw
s a
nc
ho
r, t
op
 le
ft t
o b
ott
om
 rig
ht] So
<
a
a
a
h>
si
m
ila
r t
o 
th
e 
la
st
 o
ne
 w
he
re
w
he
n 
it 
st
ar
ts
, t
he
 b
al
ls 
wi
ll b
al
l a
nd
 p
us
h 
th
e
th
in
g 
do
wn
.
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Next, <ahhh>
similar thing I guess
where the 
[draws outside box]
<unitelligible> inside a box
[draws inside box]
And we have balls
up
[draws left most ball]
here again
[draws second ball from the left]
[draws middle ball]
[draws second ball from the right]
[draws right most ball]
And,
[draws platform inside box]
something to fall on
And that's <ahhh>
[draws left spring]
[erases left spring]
filled with springs.
[draws left spring]
[draws middle spring]
[draws right spring]
Gravity's down
[draws gravity arrow]
This is fixed
[draws anchor, top right to bottom left]
[draws anchor, top left to bottom right]
So
<aaah>
similar to the last one where
when it starts, the balls will ball and push the
thing down.
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eft
 ve
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al 
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e o
f in
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e b
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]
[dr
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s t
op
 lin
e o
f in
sid
e b
ox
]
[dr
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s r
igh
t v
ert
ica
l li
ne
 of
 in
sid
e b
ox
]
[dr
aw
s b
ott
om
 lin
e o
f in
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e b
ox
]
w
hi
ch
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ga
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as
 a
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s 
a 
pl
at
fo
rm
[dr
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for
m 
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ide
 bo
x]
su
pp
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d 
by
[dr
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s l
eft
 sp
rin
g]
th
re
e 
sp
rin
gs
[dr
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sp
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g]
[dr
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t s
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ng
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<
u
m
m
m
>
o
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o
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<
u
m
m
m
>
th
ey
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ly 
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An
d 
we
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av
e 
fiv
e
[dr
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eft
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os
t b
all
]
[dr
aw
s s
ec
on
d b
all
 fro
m 
the
 le
ft]
[dr
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s m
idd
le 
ba
ll]
[dr
aw
s s
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on
d b
all
 fro
m 
the
 rig
ht]
[dr
aw
s r
igh
t m
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t b
all
]
ba
lls
th
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 a
re
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ng
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[dr
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s g
rav
ity
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fa
ll
do
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<
a
hh
h>
 <
ah
hh
>
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on
't 
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ha
t's
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ng
 to
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n 
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w
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ab
ly 
th
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're
 e
ith
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 to
 b
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e 
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o
r 
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ey
 a
re
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oi
ng
 to
 s
ta
y 
wh
er
e 
th
ey
 a
re
 
de
pe
nd
in
g 
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 th
ei
r e
la
st
ici
ty
.
th
is
th
is
th
is
 b
ox
o
f c
ou
rs
e 
is is
is
 fi
xe
d. So
,
pr
es
um
ab
ly 
it's
a
n
y 
co
llis
io
ns
 w
ith
 it
 
<
a
hh
h>
 <
er
rr>
de
pe
nd
in
g 
on
 th
e 
el
as
tic
ity
 o
f t
he
 b
al
ls
it's
 g
oi
ng
 to
 c
om
pl
et
el
y 
st
op
 th
em
o
r 
m
a
ke
 th
em
 b
ou
nc
e 
ar
ou
nd
 m
or
e.
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The fifth problem we have is
we have some kind of
we have a box
[draws left vertical line of inside box]
[draws top line of inside box]
[draws right vertical line of inside box]
[draws bottom line of inside box]
which again has a
has a platform
[draws platform inside box]
supported by
[draws left spring]
three springs
[draws middle spring]
[draws right spring]
<ummm>
of equal
of equal length
<ummm>
they are equally spaced
And we have five
[draws left most ball]
[draws second ball from the left]
[draws middle ball]
[draws second ball from the right]
[draws right most ball]
balls
that are going to
[draws gravity arrow]
fall
down
to this platform
<ahhh> <ahhh>
I don't know what's going to happen now
presumably they're either going to bounce around
or they are going to stay where they are 
depending on their elasticity.
this 
this 
this box
of course is
is
is fixed.
So,
presumably it's
any collisions with it 
<ahhh> <errr>
depending on the elasticity of the balls
it's going to completely stop them
or make them bounce around more.
Sp
ee
ch
 o
r S
ke
tc
h 
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t
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[dr
aw
s p
art
 of
 to
p r
am
p]
[dr
aw
s p
art
 of
 to
p r
am
p]
[dr
aw
s p
art
 of
 to
p r
am
p]
[dr
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s t
op
 ra
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eft
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 bo
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m 
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ht]
[dr
aw
s t
op
 ra
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or,
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t to
 bo
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Th
e 
sl
op
es
 a
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 fi
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d 
in
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os
itio
n.
[dr
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idd
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p]
[dr
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p]
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[dr
aw
s p
art
 of
 bo
tto
m 
ram
p]
sl
op
e
[dr
aw
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 an
ch
or,
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p l
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ht]
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d 
th
en
 a
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, t
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y 
fa
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nt
o
[dr
aw
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ott
om
 ra
mp
 an
ch
or,
 to
p r
igh
t to
 bo
tto
m 
lef
t]
a
 b
uc
ke
t
o
f s
om
e 
so
rt.
[dr
aw
s b
uc
ke
t]
[dr
aw
s b
uc
ke
t a
nc
ho
r, t
op
 le
ft t
o b
ott
om
 rig
ht]
Th
e 
bu
ck
et
 is
 a
lso
 fi
xe
d.
[dr
aw
s b
uc
ke
t a
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ho
r, t
op
 rig
ht 
to 
bo
tto
m 
lef
t]
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d 
yo
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op
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]
[dr
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op
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mp
]
[dr
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op
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mp
]
th
re
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 a
t t
he
 to
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ot
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ll
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[dr
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s s
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]
he
re
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en
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<
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hh
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th
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 h
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e
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f le
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 of
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om
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nd
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aw
s s
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g o
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pe
nd
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m]
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 of
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m 
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nd
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m]
[dr
aw
s s
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g o
f ri
gh
t b
ott
om
 pe
nd
ulu
m]
[dr
aw
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all
 of
 rig
ht 
bo
tto
m 
pe
nd
ulu
m]
<
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m
m
>
An
d 
we
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av
e 
gr
av
ity
[dr
aw
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ow
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ard
 lin
e f
or 
gra
vit
y
pu
llin
g 
th
e 
ba
lls
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ow
n.
[dr
aw
s a
rro
wh
ea
d f
or 
gra
vit
y]
<
hm
m
m
>
I'm
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uz
zle
d 
as
 to
 h
ow
 to
 in
di
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te
 th
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e
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ize
 o
f
th
e 
su
sp
en
de
d 
ba
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d 
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at
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 is
 n
ot
 th
e 
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as
th
e 
fa
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g 
ba
lls
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In the sixth case,
we have a bunch of balls
falling down
a couple of slopes
[draws part of top ramp]
[draws part of top ramp]
[draws part of top ramp]
[draws top ramp anchor, top left to bottom right]
[draws top ramp anchor, top right to bottom left]
The slopes are fixed in position.
[draws part of middle ramp]
[draws part of middle ramp]
[draws middle ramp anchor, top left to bottom right]
[draws middle ramp anchor, top right to bottom left]
[draws part of bottom ramp]
[draws part of bottom ramp]
slope
[draws bottom ramp anchor, top left to bottom right]
And then at the end, they fall into
[draws bottom ramp anchor, top right to bottom left]
a bucket
of some sort.
[draws bucket]
[draws bucket anchor, top left to bottom right]
The bucket is also fixed.
[draws bucket anchor, top right to bottom left]
And you start off with
[draws top ball on top ramp]
[draws middle ball on top ramp]
[draws bottom ball on top ramp]
three balls at the top.
And another ball here.
[draws ball on middle ramp]
and a ball
suspended
[draws string of top pendulum]
here
[draws ball of top pendulum]
<uhhh>
three balls
suspended over here
[draws string of left bottom pendulum]
[draws ball of left bottom pendulum]
[draws string of middle bottom pendulum]
[draws ball of middle bottom pendulum]
[draws string of right bottom pendulum]
[draws ball of right bottom pendulum]
<hmmm>
And we have gravity
[draws downward line for gravity
pulling the balls down.
[draws arrowhead for gravity]
<hmmm>
I'm puzzled as to how to indicate that
equal size of
the suspended balls
and that it is not the same as
the falling balls
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This is the last one.
<unintelligible>
We have this weird
[draws part of top ramp]
like a sideways L-shaped ramp.
[draws part of top ramp]
[draws part of top ramp]
[draws part of top ramp]
with
[draws top ball on top ramp]
three balls
[draws middle ball on top ramp]
[draws bottom ball on top ramp]
And then
there's another one
[draws part of middle ramp]
[draws part of middle ramp]
over here
[draws part of middle ramp]
[draws part of middle ramp]
[draws part of middle ramp]
there's another ball
[draws ball on middle ramp]
there.
[draws string of top pendulum]
We also have a
ball suspended by a string.
[draws ball of top pendulum]
right there.
[draws part of bottom ramp]
Then,
at the end of the second ramp
we have
another ramp
[draws part of bottom ramp]
shaped like and L
[draws part of bottom ramp]
[draws part of bottom ramp]
[draws part of bottom ramp]
[draws part of bottom ramp]
[erases part of bottom ramp]
[draws part of bottom ramp]
[draws part of bottom ramp]
And then,
we also have like a 
[draws part of bucket]
another divider that acts like a basin
[draws part of bucket]
[draws part of bucket]
a basket.
[draws part of bucket]
[erases part of bucket]
[draws part of bucket]
[erases part of bucket]
[draws part of bucket]
[erases part of bucket]
And,
we have
[draws string of left bottom pendulum]
three more balls suspended by ropes.
[draws string of left bottom pendulum]
[draws ball of left bottom pendulum]
[draws string of middle bottom pendulum]
[draws ball of middle bottom penulum]
[draws string of right bottom pendulum]
[draws ball of right bottom pendulum]
And then,
[draws gravity arrow]
the force of gravity
is here.
All of the balls start falling,
roll down the ramps, 'n
put the balls on the strings in motion.
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And lastly <aaah>
more complicated ramps.
[draws part of top ramp]
[draws part of top ramp]
[erases part of top ramp]
It's not that steep.
[draws part of top ramp]
[erases part of top ramp]
[draws part of top ramp]
[draws part of top ramp]
[draws middle ramp]
[draws bottom ramp]
[draws bucket]
[anchors bucket]
These are all fixed.
[anchors bottom ramp]
[anchors middle ramp]
[anchors top ramp]
[draws string of top pendulum]
[draws ball of top pendulum]
Ball hanging there
[draws string of left bottom pendulum]
[draws string of middle bottom pendulum]
[draws string of right bottom pendulum]
And <ahhh>
[draws ball of left bottom pendulum]
[draws ball of middle bottom pendulum]
[draws ball of right bottom pendulum]
[draws string of right bottom pendulum]
[draws string of middle bottom pendulum]
three hanging here.
[draws string of left bottom pendulum]
So,
[draws gravity arrow]
gravity down.
[draws ball on middle ramp]
Ball starts here.
[draws top ball on top ramp]
Three start up here.
[draws middle ball on top ramp]
[draws bottom ball on top ramp]
So when it runs, these-- these balls will start falling
they'll all hit this once they go down
and hit these three and they'll all collect here
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8=A
T
im
e
li
n
e
 f
o
r 
S
u
b
je
c
t 
5
 D
e
v
ic
e
 4
 (
P
a
rt
 1
)
0
1
0
0
2
0
0
3
0
0
4
0
0
5
0
0
6
0
0
7
0
0
8
0
0
9
0
0
1
0
0
0
R
ig
h
t,
 a
n
d
 t
h
e
th
e
 f
o
u
rt
h
in
 t
h
e
 f
o
u
rt
h
 c
a
s
e
w
e
 h
a
v
e
<
u
m
m
m
>
tw
o
p
u
lle
y
s
[d
ra
w
s
 l
e
ft
 p
u
lle
y
, 
o
u
ts
id
e
 c
ir
c
le
]
[d
ra
w
s
 l
e
ft
 p
u
lle
y
, 
in
s
id
e
 c
ir
c
le
]
[d
ra
w
s
 r
ig
h
t 
c
ir
c
le
, 
o
u
ts
id
e
 c
ir
c
le
]
[d
ra
w
s
 r
ig
h
t 
c
ir
c
le
, 
in
s
id
e
 c
ir
c
le
]
[d
ra
w
s
 p
a
rt
 o
f 
to
p
 m
id
d
le
 b
lo
c
k
]
w
h
ic
h
 a
re
[d
ra
w
s
 p
a
rt
 o
f 
to
p
 m
id
d
le
 b
lo
c
k
]
a
tt
a
c
h
e
d
 t
o
im
m
e
d
ia
te
ly
 a
tt
a
c
h
e
d
 
to
 
[d
ra
w
s
 p
a
rt
 o
f 
to
p
 r
ig
h
t 
b
lo
c
k
]
th
re
e
 b
lo
c
k
s
[d
ra
w
s
 p
a
rt
 o
f 
to
p
 r
ig
h
t 
b
lo
c
k
]
[d
ra
w
s
 p
a
rt
 o
f 
to
p
 l
e
ft
 b
lo
c
k
]
[d
ra
w
s
 p
a
rt
 o
f 
to
p
 l
e
ft
 b
lo
c
k
]
A
n
d
th
is
 i
s
[d
ra
w
s
 d
o
w
n
w
a
rd
 l
in
e
 f
o
r 
g
ra
v
it
y
]
[d
ra
w
s
 a
rr
o
w
h
e
a
d
 f
o
r 
g
ra
v
it
y
]
it
's
 t
h
e
 y
 a
x
is
s
o
 i
t's
 s
u
s
p
e
n
d
e
d
S
o
, 
w
e
 h
a
v
e
ro
p
e
s
[d
ra
w
s
 l
e
ft
 r
o
p
e
]
tw
o
 r
o
p
e
s
[d
ra
w
s
 r
ig
h
t 
ro
p
e
]
w
h
ic
h
 a
re
 a
tt
a
c
h
e
d
w
h
ic
h
 g
o
 a
ro
--
w
h
ic
h
 a
re
 <
a
h
h
h
>
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n
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E
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C
o
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C
o
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8=<
T
im
e
li
n
e
 f
o
r 
S
u
b
je
c
t 
5
 D
e
v
ic
e
 4
 (
P
a
rt
 2
)
9
5
0
1
0
5
0
1
1
5
0
1
2
5
0
1
3
5
0
1
4
5
0
1
5
5
0
1
6
5
0
1
7
5
0
1
8
5
0
1
9
5
0
a
tt
a
c
h
e
d
 t
o
 t
h
e
 p
u
ll-
-
w
h
ic
h
 a
re
 s
u
s
p
e
n
d
e
d
o
v
e
r 
th
e
 p
u
lle
y
s
a
n
d
 a
tt
a
c
h
e
d
<
u
m
m
m
>
e
a
c
h
 t
o
a
n
 o
u
ts
id
e
 b
lo
c
k
a
n
d
 t
h
e
y
'r
e
 b
o
th
 a
tt
a
c
h
e
d
to
 t
h
e
 c
e
n
te
r 
b
lo
c
k
.
a
n
d
 t
h
e
 c
e
n
te
r 
b
lo
c
k
h
a
s
<
u
h
h
h
>
[d
ra
w
s
 m
id
d
le
 r
o
p
e
]
a
n
o
th
e
r
[d
ra
w
s
 b
o
tt
o
m
 b
lo
c
k
]
ro
p
e
w
h
ic
h
 i
s
c
o
n
n
e
c
te
d
 t
o
a
 b
lo
c
k
h
a
n
g
in
g
 b
e
n
e
a
th
 i
t
o
f 
th
e
 s
a
m
e
 s
iz
e
th
e
s
e
 a
re
 a
ll 
th
e
 s
a
m
e
 s
iz
e
a
n
d
 t
h
e
 p
u
lle
y
s
a
re
 o
b
v
io
u
s
ly
 t
h
e
 s
a
m
e
 s
iz
e
<
a
h
h
h
>
, 
s
o
th
e
 q
u
e
s
ti
o
n
 i
s
th
is
 i
s
 
th
is
 i
s
 a
n
 e
q
u
ili
b
ri
u
m
p
ro
b
le
m
w
h
e
re
 i
s
 i
t 
g
o
n
n
a
w
h
e
re
w
h
e
re
 i
s
 t
h
is
 <
a
h
h
h
>
w
h
e
re
 a
re
 t
h
e
s
e
 b
lo
c
k
s
g
o
n
n
a
 b
e
 r
e
la
ti
v
e
to
 e
a
c
h
 o
th
e
r
w
h
e
n
 t
h
e
w
h
e
n
 t
h
e
 s
y
s
te
m
 b
e
c
o
m
e
s
s
ta
b
le
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H
a
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n
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C
o
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R
e
a
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o
n
a
b
le
E
x
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a
 
C
o
m
p
u
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E
x
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C
o
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H
a
n
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O
n
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8=9
T
im
e
li
n
e
 f
o
r 
S
u
b
je
c
t 
2
 D
e
v
ic
e
 1
2
0
0
3
0
0
4
0
0
5
0
0
6
0
0
7
0
0
8
0
0
9
0
0
1
0
0
0
1
1
0
0
O
k
s
o
In
 t
h
is
 p
ic
tu
re
 t
h
e
re
's
 a
 
[d
ra
w
s
 s
lo
p
e
, 
d
ra
w
in
g
 l
e
ft
 v
e
rt
ic
a
l 
lin
e
]
th
e
re
's
 a
 w
e
d
g
e
[d
ra
w
s
 s
lo
p
e
, 
d
ra
w
in
g
 h
y
p
o
te
n
u
s
e
]
[d
ra
w
s
 s
lo
p
e
, 
d
ra
w
in
g
 b
o
tt
o
m
 l
in
e
]
o
n
 w
h
ic
h
 t
h
e
 c
a
r 
is
 l
o
c
a
te
d
.
[m
o
v
e
s
 h
a
n
d
 t
o
w
a
rd
 d
ra
w
in
g
]
[m
o
v
e
s
 h
a
n
d
 a
w
a
y
 f
ro
m
 d
ra
w
in
g
]
[d
ra
w
s
 a
n
c
h
o
r,
 t
o
p
 l
e
ft
 t
o
 b
o
tt
o
m
 r
ig
h
t]
It
's
 f
ix
e
d
.
[d
ra
w
s
 a
n
c
h
o
r,
 t
o
p
 r
ig
h
t 
to
 b
o
tt
o
m
 l
e
ft
]
<
A
h
h
h
>
a
n
d
<
U
h
h
h
>
[d
o
w
n
w
a
rd
 l
in
e
 f
o
r 
g
ra
v
it
y
]
g
ra
v
it
y
 d
o
w
n
w
a
rd
s
.
[d
ra
w
s
 a
rr
o
w
h
e
a
d
]
A
n
d
 t
h
e
n
 t
h
e
re
's
 a
 c
a
r 
o
n
 t
o
p
[d
ra
w
s
 c
a
r 
b
o
d
y
]
w
h
ic
h
 h
a
s
 w
h
e
e
ls
.
[d
ra
w
s
 b
a
c
k
 w
h
e
e
l]
w
h
ic
h
 a
re
 t
h
e
 s
a
m
e
 r
a
d
ia
…
[d
ra
w
s
 m
a
rk
 o
n
 b
a
c
k
 w
h
e
e
l]
[d
ra
w
s
 f
ro
n
t 
w
h
e
e
l]
<
a
h
h
h
>
 t
h
e
 s
a
m
e
 c
ir
c
u
m
fr
e
n
c
e
[d
ra
w
s
 m
a
rk
 o
n
 f
ro
n
t 
w
h
e
e
l]
<
a
h
h
h
>
In
d
ic
a
te
d
 b
y
th
e
s
e
 m
a
rk
in
g
s
[p
iv
o
t 
fo
r 
b
a
c
k
 w
h
e
e
l]
o
n
 t
h
e
 a
x
e
s
 o
f 
th
e
 w
h
e
e
ls
[p
iv
o
t 
fo
r 
fr
o
n
t 
w
h
e
e
l]
w
h
ic
h
 i
n
d
ic
a
te
 t
h
e
y
'r
e
 s
p
in
n
in
g
 a
ro
u
n
d
 o
r 
s
o
m
e
th
in
g
S
o
o
o
,
th
a
t 
fi
n
is
h
e
d
 t
h
a
t 
p
ic
tu
re
.
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o
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C
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a
n
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O
n
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T
im
e
li
n
e
 f
o
r 
S
u
b
je
c
t 
2
 D
e
v
ic
e
 5
2
0
0
4
0
0
6
0
0
8
0
0
1
0
0
0
1
2
0
0
1
4
0
0
O
k
In
 t
h
e
 f
if
th
 o
n
e
,
th
e
re
's
 a
b
ig
b
o
x
[d
ra
w
s
 p
a
rt
 o
f 
o
u
ts
id
e
 b
o
x
]
[d
ra
w
s
 p
a
rt
 o
f 
o
u
ts
id
e
 b
o
x
]
[d
ra
w
s
 i
n
s
id
e
 b
o
x
]
T
h
a
t 
a
c
tu
a
lly
 h
a
s
 a
th
ic
k
n
e
s
s
 t
o
 i
t.
A
n
d
 i
t'
s
 f
ix
e
d
.
[d
ra
w
s
 a
n
c
h
o
r,
 t
o
p
 l
e
ft
 t
o
 b
o
tt
o
m
 r
ig
h
t]
[d
ra
w
s
 a
n
c
h
o
r,
 t
o
p
 r
ig
h
t,
 t
o
 b
o
tt
o
m
 l
e
ft
]
A
n
d
 w
e
 h
a
v
e
[d
ra
w
s
 l
e
ft
 m
o
s
t 
b
a
ll]
a
 b
u
n
c
h
 o
f
[d
ra
w
s
 s
e
c
o
n
d
 b
a
ll 
fr
o
m
 l
e
ft
]
[d
ra
w
s
 m
id
d
le
 b
a
ll]
[d
ra
w
s
 s
e
c
o
n
d
 b
a
ll 
fr
o
m
 r
ig
h
t]
c
ir
c
le
s
 <
u
n
it
e
lli
g
ib
le
>
[d
ra
w
s
 r
ig
h
t 
m
o
s
t 
b
a
ll]
p
ro
b
a
b
ly
 b
a
lls
.
A
n
d
 t
h
e
n
 w
e
 h
a
v
e
th
is
[d
ra
w
s
 p
la
tf
o
rm
 i
n
s
id
e
 b
o
x
]
<
u
m
m
m
>
ta
b
le
th
a
t'
s
 s
u
s
p
e
n
d
e
d
b
y
 s
p
ri
n
g
s
[d
ra
w
s
 l
e
ft
 s
p
ri
n
g
]
o
n
 t
h
e
 b
o
tt
o
m
.
[d
ra
w
s
 m
id
d
le
 s
p
ri
n
g
]
[d
ra
w
s
 r
ig
h
t 
s
p
ri
n
g
]
a
n
d
w
e
 h
a
v
e
 g
ra
v
it
y
[d
ra
w
s
 d
o
w
n
w
a
rd
 l
in
e
 f
o
r 
g
ra
v
it
y
]
th
a
t 
p
u
lls
[d
ra
w
s
 a
rr
o
w
h
e
a
d
 f
o
r 
g
ra
v
it
y
]
th
e
 b
a
lls
 d
o
w
n
.
T
h
a
t'
s
 a
b
o
u
t 
it
.
A
n
d
 t
h
e
 s
p
ri
n
g
s
 a
re
 e
q
u
id
is
ta
n
t
fr
o
m
 e
a
c
h
 o
th
e
r.
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o
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a
n
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O
n
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T
im
e
li
n
e
 f
o
r 
S
u
b
je
c
t 
2
 D
e
v
ic
e
 6
0
2
0
0
4
0
0
6
0
0
8
0
0
1
0
0
0
1
2
0
0
1
4
0
0
1
6
0
0
1
8
0
0
2
0
0
0
s
o
In
 t
h
e
 s
ix
th
 c
a
s
e
,
w
e
 h
a
v
e
 a
 b
u
n
c
h
 o
f 
b
a
lls
fa
lli
n
g
 d
o
w
n
a
 c
o
u
p
le
 o
f 
s
lo
p
e
s
[d
ra
w
s
 p
a
rt
 o
f 
to
p
 r
a
m
p
]
[d
ra
w
s
 p
a
rt
 o
f 
to
p
 r
a
m
p
]
[d
ra
w
s
 p
a
rt
 o
f 
to
p
 r
a
m
p
]
[d
ra
w
s
 t
o
p
 r
a
m
p
 a
n
c
h
o
r,
 t
o
p
 l
e
ft
 t
o
 b
o
tt
o
m
 r
ig
h
t]
[d
ra
w
s
 t
o
p
 r
a
m
p
 a
n
c
h
o
r,
 t
o
p
 r
ig
h
t 
to
 b
o
tt
o
m
 l
e
ft
]
T
h
e
 s
lo
p
e
s
 a
re
 f
ix
e
d
 i
n
 p
o
s
it
io
n
.
[d
ra
w
s
 p
a
rt
 o
f 
m
id
d
le
 r
a
m
p
]
[d
ra
w
s
 p
a
rt
 o
f 
m
id
d
le
 r
a
m
p
]
[d
ra
w
s
 m
id
d
le
 r
a
m
p
 a
n
c
h
o
r,
 t
o
p
 l
e
ft
 t
o
 b
o
tt
o
m
 r
ig
h
t]
[d
ra
w
s
 m
id
d
le
 r
a
m
p
 a
n
c
h
o
r,
 t
o
p
 r
ig
h
t 
to
 b
o
tt
o
m
 l
e
ft
]
[d
ra
w
s
 p
a
rt
 o
f 
b
o
tt
o
m
 r
a
m
p
]
[d
ra
w
s
 p
a
rt
 o
f 
b
o
tt
o
m
 r
a
m
p
]
s
lo
p
e
[d
ra
w
s
 b
o
tt
o
m
 r
a
m
p
 a
n
c
h
o
r,
 t
o
p
 l
e
ft
 t
o
 b
o
tt
o
m
 r
ig
h
t]
A
n
d
 t
h
e
n
 a
t 
th
e
 e
n
d
, 
th
e
y
 f
a
ll 
in
to
[d
ra
w
s
 b
o
tt
o
m
 r
a
m
p
 a
n
c
h
o
r,
 t
o
p
 r
ig
h
t 
to
 b
o
tt
o
m
 l
e
ft
]
a
 b
u
c
k
e
t
o
f 
s
o
m
e
 s
o
rt
.
[d
ra
w
s
 b
u
c
k
e
t]
[d
ra
w
s
 b
u
c
k
e
t 
a
n
c
h
o
r,
 t
o
p
 l
e
ft
 t
o
 b
o
tt
o
m
 r
ig
h
t]
T
h
e
 b
u
c
k
e
t 
is
 a
ls
o
 f
ix
e
d
.
[d
ra
w
s
 b
u
c
k
e
t 
a
n
c
h
o
r,
 t
o
p
 r
ig
h
t 
to
 b
o
tt
o
m
 l
e
ft
]
A
n
d
 y
o
u
 s
ta
rt
 o
ff
 w
it
h
[d
ra
w
s
 t
o
p
 b
a
ll 
o
n
 t
o
p
 r
a
m
p
]
[d
ra
w
s
 m
id
d
le
 b
a
ll 
o
n
 t
o
p
 r
a
m
p
]
[d
ra
w
s
 b
o
tt
o
m
 b
a
ll 
o
n
 t
o
p
 r
a
m
p
]
th
re
e
 b
a
lls
 a
t 
th
e
 t
o
p
.
A
n
d
 a
n
o
th
e
r 
b
a
ll 
h
e
re
.
[d
ra
w
s
 b
a
ll 
o
n
 m
id
d
le
 r
a
m
p
]
a
n
d
 a
 b
a
ll
s
u
s
p
e
n
d
e
d
[d
ra
w
s
 s
tr
in
g
 o
f 
to
p
 p
e
n
d
u
lu
m
]
h
e
re
[d
ra
w
s
 b
a
ll 
o
f 
to
p
 p
e
n
d
u
lu
m
]
<
u
h
h
h
>
th
re
e
 b
a
lls
s
u
s
p
e
n
d
e
d
 o
v
e
r 
h
e
re
[d
ra
w
s
 s
tr
in
g
 o
f 
le
ft
 b
o
tt
o
m
 p
e
n
d
u
lu
m
]
[d
ra
w
s
 b
a
ll 
o
f 
le
ft
 b
o
tt
o
m
 p
e
n
d
u
lu
m
]
[d
ra
w
s
 s
tr
in
g
 o
f 
m
id
d
le
 b
o
tt
o
m
 p
e
n
d
u
lu
m
]
[d
ra
w
s
 b
a
ll 
o
f 
m
id
d
le
 b
o
tt
o
m
 p
e
n
d
u
lu
m
]
[d
ra
w
s
 s
tr
in
g
 o
f 
ri
g
h
t 
b
o
tt
o
m
 p
e
n
d
u
lu
m
]
[d
ra
w
s
 b
a
ll 
o
f 
ri
g
h
t 
b
o
tt
o
m
 p
e
n
d
u
lu
m
]
<
h
m
m
m
>
A
n
d
 w
e
 h
a
v
e
 g
ra
v
it
y
[d
ra
w
s
 d
o
w
n
w
a
rd
 l
in
e
 f
o
r 
g
ra
v
it
y
p
u
lli
n
g
 t
h
e
 b
a
lls
 d
o
w
n
.
[d
ra
w
s
 a
rr
o
w
h
e
a
d
 f
o
r 
g
ra
v
it
y
]
<
h
m
m
m
>
I'm
 p
u
z
z
le
d
 a
s
 t
o
 h
o
w
 t
o
 i
n
d
ic
a
te
 t
h
a
t
e
q
u
a
l 
s
iz
e
 o
f
th
e
 s
u
s
p
e
n
d
e
d
 b
a
lls
a
n
d
 t
h
a
t 
it
 i
s
 n
o
t 
th
e
 s
a
m
e
 a
s
th
e
 f
a
lli
n
g
 b
a
lls
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